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lie foUowi^g ton selected from many notices of. this text-book. 

jRw» Jit. Bev. T, C, jBrotaneU, LL. D. 

I feel quite sure that no other Greography or Atlas of equal value has 
Q presented to our school§, and I am confident that the name of their 
tior will be identified with the science of Geography, for centuries to 
le, in a way alike honorable to himself and to his c(5untry." 

From Bev. Horace JBushnell, D. D-, 

I am thoroughly convinced of its excellence as a school-book." ^/ 

I^om George S. SUUardy JEi^., Boston. 

I have examined Mr. "Woodbridge's Modekn SohOOl Geoorapht, and 
n it in all respects a most admirable work. I do not know how it 
id be improved. For beauty of arrangement, clearness of statement, 
fullness of knowledge, it surpasses not only any manual of Geography, 
any text-book whatever, with which I am acquainted." 

WOOBBBIBOE AlTD WILLABB'S UNIV2BSAL GEOOBAPHT, 

FOB THE USE OF HIGHER GLASSES IN fiOHOOLS. PSICE, $2.25. 

W. P. Athiruon, Editor of Massachusetts Teacher. 

I consider it the best ever published." 

WilUam If. Allen^ Qirard ^ColUge^ PhiladelpTiM. 

"We use "Woodbridge auv Willard's large Geography in this institution, 
find it a good text-book." 

William H. BiuhU^ ^^-t ^^^ Haven. 
I have used the larger Geography of Woodbridge and WiUard in my 
rears; and 'I do not know the b<x>k I could substitute 

follow the many minor geographies 

wi<ier as well as a more minute view 

iOUtUne of the included and related 

th the basis and the inducement for 
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This book meets, on a new plan, one of the greatest difficulties in the 
education of children — their learning to spell accurately. It has the de- 
cided approbation, as superior to all other spelling-books, of many of the 
best qualified judges ; among whom are not a few of the most experienced 
teachers, who have tested its merits in their schools. It has the sanction, 
in different parts of our coimtry, of the boards of visitors of common 
schools, and of the county superintendents. It is gaining a steadily 
increasing circulation. 

Some of its leading features are the following : — 

1. By omitting technical terms, obsolete and unusual words, abounding 
in other spelling-books, the authors have brought within the usual com- 
pass of such books, a copious stock of those words which the body of the 
people are in the habit of using. 

2. It meets, by its peculiar plan of classification, the prominent diffi- 
culties in the orthography and pronunciation of our language. On this 
point it invites a particular examination. 

3. It carries the learner, step by step, through a practical analysis of 
some of the principal anomaUes of our orthography, which will thus be 
more deeply impressed on his mind. 

4. It fixes in the memory the correct spelling of the more difficult 
-words, by their methodical arrangement into classes. 

5. It possesses some peculiar advantages for keeping up the attention 
and interest of the learner, and for testing his accuracy, by the various 
ways in which lessons thus arranged may be recited. 

6. The reading lessons, introduced in a very early part of the book, 
combining interest with moral instruction, consist of words which the 
scholar has previously learned to spell. 

1. The index at the close, original and peculiar, is of great use in refer- 
ring the teachers and the more advanced scholars to the prominent anom- 
alies and difficulties in the spelling of words, and to the classes of words 
containiog these anomalies and difficulties. Each scholar can thus be 
drilled in that class of words where he principally needs to be exercised. 

Sent ly mail prepaid on receipt of (he price. 
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At the time these "Lessons" were commenced, 
the author was teaching a few children ; and no book 
on Natural Philosophy suited to their capacity was 
to be found. It was written for their benefit, and 
taught to them as it progressed. 

The form of question and answer was used in the 
manuscript, and is retained as the simplest method of 
instruction. 

Its introduction as a text-book throughout the 
United States, indicated a measure of approval that 
fax exceeded the expectations of the writer, and she 
presents to the public a new and improved edition, 
with the hope that this little volume is thus ren- 
dered somewhat more worthy of the marked favor 
which it has heretofore received. 



i^tssott Jirst. 

N what town do you live ? 

In 

In what county 1 

In 

In what state ? 

In ihc state of 
?u ftije on a continent or on 

On a continent. 
What is a continent ? 

A very large portion of land, and larger 
than any island. 

How mamj continents are there ? 
There are two continents. 
What are these two continents called ? 
The eastern and western continent. 
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On which of them do you live ? 
On the western continent. 
What is the western continent called ? 
It is called America. 
How is America divided ? 
It is divided into North and South America. 
In which do you live ? 
I live in North America, 
In what country of North America do you 
live 1 

In the United States. 

In what part of the United States 1 / 

In 



HAT HEMISPHERE W 

f America in ? 
^ Iti the western hemi- 
^ sphere. 

p Then in what kemi- 
^ sphere do you live 1 
e western hemisphere. 
vviml is a HEMISPHERE? 

A hemisphere is hdf a sphere. 
What is a sphere ? 
A sphere is a globe or ball. 
TTten what is a hemisphere ? 
It is a half globe, or half a sphere, or half a 
ball. 

Is an orange a sphere ? 

It is ; because it is round like a ball. 



If I cut an orange into _ kat 

would each of those pafts he called ? 

Half an orange, or half a sphere. '" \ 

Would half anprange he a hemisphere ? \ 

It would, and iwo halves of an orange would 
be two hemispheres. 

How majiy hemispheres are there in 'a 
sphere ? / \ 

There are two. ^ 

Are there no more than two ? 

No; because two hemispheres make a 
sphere. 

Cotdd 1 not cut the orange in two, the other 
way, and make two halves of it 7 
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You could, and these would be hemispheres 
too. 
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I OPPOSE / should make a 
MARK around the middle 
of an orange, nithout 
cutting it, wouldj^dimde 
the orange into two hemi- 
- spheres? 

would ; i fcMn side of the 
uiiirn. would be one hemisphere, 
and the other side would be another hemi- 
sphere. 

What is the shape of the rvorld in wMch we 
Uve? 

It is round like a sphere or an orange. 
Then how many hemispheres are there ? 
Two. 
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What are they called 1 

Eastern and western hemispheres. 

Why are tfiey called eastern and western? 

Because the sphere or world is divided by 
a line that goes from the north pole to the 
south pole ; and that part of the world east of 
the line is called the eastern hemisphere, and 
the part west of the line is called the western 
hemisphere. 



Covld I not divide the world into northern 
and southern hemispheres? 
You could. 
How cotdd I divide it 7 
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By drawing the line round- the okher way, 
and make it go from east to west. 



Then what would that pari which is north 
of the line he called ? 

The northern hemisphere. 

And what woidd the southetTi part be called? 

The southern hemisphere. 

Jn which of them do you live ? 

I live in the northern hemisphere. 

Why do you live in the northern hemisphere ? 

Because I live north of the line that goes 
from east to west. 

What is that line called ? 

It is called the equator. 
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But do you not live in the western hemi- 
sphere ? 

I do. ' . 

Why do you say you live in the rvestern hemi- 
sphere ? 

Because I live 7vest of the line that goes 
from the north to the south pole. 

And rvhy do you live in the northern hemi- 
sphere ? 

Because I live north of the line that goes 
around the world from east to west. 

But are tliere four hemispheres ? 

There are only two. If you cut the orange 
in two, up and down, there will be two hemi- 
spheres; but I can cut the same orange in 
two the other way and make two hemispheres, 
an upper and lower hemisphere. 




AN yoH /eW me the shajte 
of the world on which we 
i live 7 

It is round like an 
orange. 

How do yon know it 

7 

When the Moon was eclipsed, 
the shadow of the Eartli upon it was ro'.inti 
like a ball 

What is the shadow of this book like ? 

Like the book. 

What is the shadow of a ball like ? 

It is like the ball. 
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Then if the shadow of the Earth on 
the Moon is round, what is the shape of the 
Earth ? 

It is round. 

What is this world called ? 

The Earth. 

What is the Earth ? 

It is a planet. 

What is a planet ? 

It is a dark body that goes around the Sun, 
and receives light and heat from the Sun. 

Is the Moon a planet also ? 

It is. 

What does the Moon go around ? 

It goes around the Earth once in every 
month. 

Is the Earth going around the Sun at the 
same time? 

It is, and it takes a year to go around it. 

2 
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THE EARTH. 

" To our great Creator, our Father in heaven, 
We would render our thanks for this home he has given ; 
His goodness has kept us — his bounty and care 
Have crowned with rich blessings each swift-rolling year. 
Home, home, — sweet, sweet home, — 
This beautiful planet, the Earth, is our home. 

" And when all our days shall be ended below, 
To a far happier world may each one of us go ; 
To the dear heavenly home of our Father above, 
Where his children shall ever rejoice in his love. 
Home, home, — sweet, sweet hcHne, — 
May this be our home, our glorious home." 
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, ooKiNG up into the sky, 

■ rv/tat do you see? 

In the day-time, I see 
the Sun; and, in the 
evening, I see the Moon 
and stars, when it is not 

is the Earth we live on sur- 
rounded by stars ? 

It is. 

Can the people on the other side of the world 
see them 7 

They can when it is night there. 

Kim do you know they can? 

Because the stars are all around the 
world. 



W?tat is this like? 

It is like an orange or an apple put into a 
bowl of water. 

Is the water on aU sides of the orange? 

It is. 

Are the stars above us in the day-time ? 

Tliey are. 

How do you know they are ? 

Some were seen at noon the day the Sun 
was eclipsed 

Can you tell the name of one of them ? 

Venus was seen then. 

When is Venus to be seen ? 

Sometimes just after sunset 



THE STARS. 21 



When it is seen at that time wluit is it 
called ? 

It is called the evening star. 

When is it called the morning star? 

When it is seen before the Sun rises. 

How can you tell which star is Venus ? 

It looks larger than the other stars, and is 
very bright and beautiful. 

Is Venus a planet 1 

It is. 

Are all the stars planets ? 

They are not. Some stars are called 
planets, and some are called Jiaxd stars. 

Do the stars shine in the day-time ? 

They do. 

Why can we not see them then as well as in 
the evening ? 

Because the lisrht of the Sun is so much 
brighter than their light is. 

Do they do us any good in the day-time 1 

The stars do no more good than a lamp 
would when the Sun shines. 
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*^ See, the light is fading 
From the western sky ; 

Day, thou art departing, 
Night is drawing nigh. 

"Evening winds are breathing 
Through the forest green ; 

Crimson clouds are wreathing 
In the sky serene. 

" See the stars appearing, 
All around so bright ; 

Emblems, ever-cheering, 
Of eternal light" 
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AN you tell me what 
caused the Mean to be 



The Earth on which 
we live came between 
the Suu and Moon. 
I we not see the Moon ? 
We could see it, but it did 
not shine on us. 




Why did it not shine ; is it not a bright object ? 
It is not ; it is dark like the earth. 
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Then what makes it shine ? 

The Sun shining upon it makes it look light. 

Can you explain hmv the Sun can make the 
Moon shine hy shining upon it ? 

If I take the candle out of the room in the 
evening, and leave the room perfectly dark, 
the looking-glass looks as dark as the other 
things in the room. 

How will it be if you bring back the light 
into the room ? 

The looking-glass ^ill look lighter than the 
other things. It will shine. 

What 7nakes it shine ? 

It throws the light of the candle back into 
the room. 

When the looking-glass throws back the light 
that shines upon it, what do we say the looking- 
glass does ? 

We say the looking-glass reflects the light. 

Then when the Sun shines on the Moon, what 
makes the Moon shine ? 

The Moon throws back, or reflects the 
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light of the Sun ; and this is what makes the 
Moon shine. 

We do not see the Sun in the evening ; and 
how can it shine an the Moon when We can not 
see it ? 

If I place the candle in another room, so 
that it can shine upon the looking-glass 
when the door is open, I can see the look- 
ing-glass shine from every part of the room, 
though I do not stand where I can see the 
candle. 

Now can you tell why we can see the Moon 
shine when we can not see the Sun ? 

The world turns over every day, and when 
we are turned away from the Sun the Sun 
can still shine on the Moon, and we can see 
the Moon shining when we can not see the 
Sun. 

Does the Sun shine on half of the Moon at 
the same time ? 

It does on that half which is toward the 
Sun. 



WTien do we see all of that part of the Moon 
on rt'Mch the Sun shines ? 

When ihe Moon is round, and the whole of 
it seems to shine. 

What is the Moon then called ? 

It is called the full Moon. 

Whij do we not always see the full 
Moon ? 

Because sometimes a part of its bright side 
is turned away from us. 
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What is the foll Moon ? 
We call the Moon a fiiU Moon when the 
whole of the bright part is toward us. 



Wlmt is it called new Moon ? 

When in the evening we see but a little of 
that part on which the Sun shines, we call it 
the new Moon. 

Is tlie Moon made new then every month ? 

It is not. 

Wlien was it made ? 

When God created the Earth. 

How do you knmv ? 

The Bible tells us about it in the first 
chapter of Genesis. 
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Who made the Moon ? 

God made the Moon, and the Earth ; and 
he made all things. 

THE KOON. 

**Coiiie, little children, all tell me 
What high up in the sky you see, 
That shines so bright on you and me? 
'Tts,0, *tistheMoon. 

*' Tell me, child, when you 're asleep, 
And all around you quiet keep, 
What does through your curtains peep? 
'Tis,0, 'tis the Moon. 

*' What shines when all is lone and still, 
Except the little running rill 
That turns the wheel of yonder mill? 
'Tis,0, 'tis the Moon. 

** Sweetly singing in the vale, 
To whom, pray, does the nightingale 
Tell her little lonely tale? 
'Tis,0, 'tis the Moon. 



ffsson ^fbfittjf. 



. ow is an eclipse of the 
? Sun cattsed ? 
I The Moon moves be- 
^ tween the Earth and the 
8 Sun, and hides a part of 
'" the Sun from us. 
y does it not hide all of the 
Sun? 
Because the Sun is very much larger than 
the Moon. 




How does the Sun look when it is eclipsed ? 



It looks as if there is a dark round spot 
upon it. 

What makes the day and the night ? 

The hght of the Sun makes the day, and 
when the Sun does not shine it is dark, and 
we call it night. 

BiU does not the Sun shine all the time ? 

It does, but we do not see it all the time. 

Why do we not see it ? 

The Earth turns over every day, and one 
part of the time the Sun shines on our part 
of the world, and we call it day ; and, when 
we are turned from the Sun, it does not shine 
on us, and it is dark, and we call it night. 



%. 

When rve are turned from the Stm, on 
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wMch part of the Earth does the Sun 
shine ? 

On the opposite side of the Earth, and then 
it is day there; but it is night on the side 
where we are. 

Does the Sun rise and set every day ? 

It appears to, but it does not. We can not 
see the Sun move at all. 

Then rvhy does it appear to rise every morn- 
ing^ and set every evening ? 

It is because the Earth turns over every 
day, and sometimes we are turning toward 
the Sun, and sometimes we are turning away 
from it. 

Can you eaplain rvhy the Earth seems to 
stand stillj and the Sun seems to move ? 

When I am riding very rapidly in. a car- 
riage or rail-car, the houses, fences, and trees 
seem to be going swiftly past me, while the 
carriage or car seems to stand still. So the 
Earth moves round so rapidly that the Sun 
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seems to be going round the Earth, while the 
Earth seems to stand still. 

Which way does the Sun appear to move 1 

From east to west. 

What makes it appear to move from east to 
west ? 

The Earth turning from west to east. 

What is SUNRISE ? 

From midnight till noon we are tuniing* 
toward the Sun, and when we first see the 
Sun we call it sunrise ? 

What is SUNSET ? 

From noon till midnight we are turning 

away from the Sun, and when the Sun begins 

to disappear we call it sunset ? 

When the Sun is over our heads, what do we 
caU it ? 

We call it Noon ? 

If the earth did not turn over at all, how 
would the Sun appear to us? 
It would appear to stand still. 



THE SUN. 33 



Would there be any night then ? 

There would be none to us, if we were 
turned toward the Sun. 

How would it he to people on the other side 
of the Earthy awaxj from the Sun? 

It would always be night. 

Did people ever think the Earth stood stilly 
and the Sun, Moon, and stars moved around 
it? 

Those who lived a great many years wgp 
thought so. 

THE SFN. 

" What is it looks so very bright, 
And quick dispels the dusky night, 
Shedding around a cheerful light? 
It is the glorious Sun. 

'^What is it that appears at dawn, 
And dries the dewy mists of mom, 
And ripens all the fruits and com ? 
It is the glorious Sun. 

" What gives the fragrance to the flower, 

And paints the rainbow on the shower, 

An emblem of almighty power? 

It is the glorious Sun." 
3 



i^fssott <£t9|t|. 



ow often does the Earth 
turnover? 

Once in twenty-four 
hours. 

Haw can you /ell ? 
Because, from sun- 
lerday till sunrise to-day, 
there were twenty-four hours ; 
and, from yesterday noon till noon to-ilay, 
there were twenty-four hours ; and, from sun- 
set last night till sunset to-night, there are 
twenty-four hours. 
What is a-day ? 
Twenty-four hours. 
Hon) many days are there in a week J 
Seven. 
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How many weeks are there in a year 1 
Fifty-two. 

Kmv many months are there in^a year ? 
Twelve. 

How many days are there in a year ? 
Three handred and sixty-five. 
What months are called Spring 1 
March, April, and May. 
What months are called Summer months 1 
June, July, and Augiist. 
Which are the months of Autumn? 
September, October, and November. 
And which are the Winter months ? 
December, January, and February. 
Which is the first month in the year? 
January. 

Which day is called New-Year^ s Day ? 
The first day of January; 
What makes the year ? 
The Earth going round the Sun once. 
Then how often does the flarth go around 
the Sun? 
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Once in a year. 

And hoTV often does it turn over ? 
Every dafy. 

Wluit is TURNING OVER calltd ? 
Revolution. 

Then hmv many revolutions lias the Earth? 
It has two revolutions. 
What are they ? 

One is its turning over every ilay, and rhe 
other its going round the Sun once a year. 
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ELL me whether the Sun 
is useful to us ? 
It is very useful. 
In what way is it 
use/id 1 

It gives us light, so 
can see, and it makes 
us warm. 
In what other tvay is it useful 1 
It warms the Earth and makes the plants 
grow. 

What gives theflorvers their beautiful colors? 

The light of the Sun. 

WTiat ripens the grain and frmt ? 

The heat of the Sun. 
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Can you tell one color from another in the 
dark ? 

I can not. 

Is every thing black in the dark ? 

It is. 

How do you know ? 

If I go into a room that is perfectly 
dark, I can not distinguish one color from 
another. 

Suppose I let in a little light ? 

The colors begin to be seen very faintly. 

If I make it quite light hmv will they 
appear 1 

The colors will be very distinct. 

Wh^n the room is 'perfectly dark^ hmv do you 
kmnv there are no colors in it ? 

If it is light that makes colors, then where 
there is no light there can be no colors. 

Then the Sun gives you pleasure, does it 
not? 

It does. This world would be a very dis- 
mal place without the Sun. 
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Does the light prodicce many colors 1 

It does, very many indeed. 

Are some colors niade by putting other colors 
together 1 

They are : yellow and blue, when mixed 
together, make green ; and blue mixed with 
red makes purple. 

Can you tell rvhat makes the light ? 

It comes from the Sun. 

Ha^ a ray of light ever been separated ? 

It has been separated into different colors. 

Into horv many colors has a ray of light been 
separated? 

Seven : like the colors of the rainbow. 

What were those colors 1 • 

Violet, indigo, blue, green, yellow, orange, 
and red. 

Kofw rvere they separated 1 

By a prism. 
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What is a prism ? 

A prism is a three-sided piece of glass. 

On the opposite page is a prism, with a ray 
of light passing through it, and separating it 
into seven colors, — and also a rainbow. 

What makes the rainhorv ? 

The Sun shining through the drops of 
water, while they are falling, makes the 
rainbow. 

Horv do the drops of water help to make the 
rainbow ? 

£ach drop of water is like a little prism, 
and separates the light of the Sun when the 
Sun shines through the drop. 

Can a rainbow be seen when there is no 
water falling? 

It can not. 

Do you ever see a rainbow when it rains, 
ufiless the Sun shines bright ? 

I do not. 

Then what two things are necessary to make 
a rainbow ? 



i/,. 
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A bright sunshine and a shorver. 

Why is the rainbow so beautiful? 

It has beautiful bright colors, a splendid 
arch, and when we see it we remember the 
promise which God made to Noah, that he 
would not drown the world again. 



Why does the rainbow make you think of 
that promise ? 
Because God said that the bow in the cloud 
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should be a sign that he would never drown 
the world again. 

Then when we see the rainbow ^ is it not as if 
God wa^ speaking that promise to its ? 

It is ; and it should make us very happy, 
and grateful to our heavenly Father for such 
kindness to us, whenever we look at the rain- 
bow in the cloud. 

THE RAINBOW. 

Eml^lem of happiness ! 

Where is thy dwelling-pkce ? 
Where dost thou wander, and why art thou here? 

Dost thou exultingly 

Spread thy broad canopy, 
Calming the spirits of mortals that fear? 

Whence is thy origin ? 

Is it from forests green, 
Where nature do^ smile in the beauty of Spring? 

No : my glories I borrow not 

From mountain or cooling grot, — 
From a hand far more worthy my luster I bring. 
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From whence dost thoa come then ? 

From a cavern or woody glen, 
Where the dark waters dash o'er the rocks so suhlimef 

No : not from a dismal den, 

Not from a gloomy glen, — 
I came from the band of a power most Divine. 

Thou smile of thy Maker's face I 

The elaud is thy dwelling-place. 
The dax^ cloud that threatens a deluge of rain ; 

But encircling the lowering brow, 

On trembling man smUing now, 
Bid'st peace and tranquillity ever remain. 
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AN you think of am/ other 
^ way in' which the Sun is 

i , usefui to lis ? 

' I can : it would not 
f rain if the Sun did not 

shine. 
vould it not 7 
'i'he Sun warms the water in 
the brooks, and rivers, and seas, and makes it 
rise into the air. 
What is this like 7 

It is like the steam or vapor that comes 
from the tea-kettle, when the fire heats the 
water in it. 

What hecmnes of the water that rises up into 
the air ? 
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Some of it makes the Mists and Clouds 
that we see in the air. 

What becomes of the Clouds 

When there is much water in them, they 
become heavy and fall down. 

What do me call them when they fall? 

We call the water Rain. 

Wliat is Snow ? 

Snow is frozen vapor. 

What is Hail? 

Hail is frozen drops of water. 

Whj is Hail heavier than Snow ? 

Frozen drops of water are heavier than 
very small particles of water are where they 
are frozen. 

You said the water rose out of rivers when 
tlie Sun warmed them; can you tell how rivers 
are formed ? 

When it rains, some of the water sinks into 
the ground. 

Wfiere does it go when it has sunk into the 
earth ? 
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The drops trickle through the earth, and 
meet other drops that are trickling through 
the earth, and these run together and form a 
little stream under ground. 

What becomes of the little stream ? 

It runs along under ground, till it comes to 
other little streams, and they run together and 
make a larger stream. 

And where does it go 1 

If it comes to a rock or a bed of clay it 
stops. 

Why does clay stop its course ? 

Because water can not run through clay. 

When the water has filled up the basin made 
by the clay, and continues to nse^ what becomes 
of it? 

It bursts out at the top of the ground. 

What is it called when it bursts out of the 
ground ? 

It is called a spring of water. 

When the water runs along from the spring, 
what does it make ? 
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A little brook. 

Where does the brook run ? 

It runs along till it meets other little brooks, 
and they run together and make a larger one, 
and it grows larger and larger, till it becomes 
a river. 

Jind where does the river go ? 

It runs to the great ocean. 
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THE WATER. 

" What is it that glitters so clear and serene, 
And dances delightful in billows so white? 

Ships sailing over the waters arc seen ; 

'T is Water that glitters so shining and bright 

" Sea-weeds are winding in cavities wet ; 

Near them, so shining, the pearl-oysters sleep ; 
Fair shells of yellow, and amber, and jet. 

Mingling with coral, grow bright in the deep. 

" Now it comes roaring along from the hill, 
Sparkling and dashing in foam down the steep ; 

Then in the valley, it roars through the mill, 
Winding and whirling in many a sweep. 

" Clouds, blown about in the chilly blue skies. 

Stores of invisible water contain ; 
White in the snow-flake, in winter it flies. 

Mild in the summer, in dew-drops and rain. 

" When the sunbeams on felling drops shine, 
God bends the rainbow to brighten the shower ; 

Brilliant in colors, this bieautiful sign 
Tells us the water shall drown us no more." 
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HAT do we breathe ? 
f We breathe air. 
^ Where is the air ? 
F It is above us, and 
m all arountl us. 
= 5y w^/ other name 
le air called? 
n m called the atmosphere. 
Is the air or atmosphere dry ? 
It is not. 

Horv do you hum it is not dry 1 
The vapor is rising from the rivers and 
seas, and from the moist earth, all the time; 
and this vapor fills the air we breathe. 

Why do we not see these watery particles in 
pleasant weather 1 
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Because they are so very small. 

When does the air or atmosphere contain 
most moisture y in cloudy or in fair weather ? 

In fair weather, when of the same warmth 
as cloudy weather. 

How do you knorv it does ? 

Because, when the Sun shines brightest, it 
warms the water in the rivers most, and there 
are a greater number of particles of water 
rising into the air. 

^hy does not the air appear as moist in fine 
weather as it does in cloudy weather ? 

Because the particles of water in th# air 
are so very small. 

When the Sun sets, it stops warming the 
water on the earth and in the rivers, and what 
becomes of the vapor in tlie air then ? 

Some of it rises high into the air, and forms 
clouds, and some of it falls to the earth, and we 
see it on the leaves and grass. 
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What do we call it when it is on the leaves 
and grass ? 

We call it dew. 

Is dew of any use ? 

It is: it waters the grass and flowers at 
night, and keeps Ihera from withering. 

Is it more necessary in some countries than 
in others ? 

In some countries, like Palestine, where 
rain seldom falls, God makes an abundance 
of dew, to keep the grass and plants alive. 

Is it so in any part of America ? 

It is, in the western part of South America. 

On a fine winter mornings we see little parti- 
cles in the air like ice : can you tell 7vhat they 
are ? 

They are the little particles of vapor, frozen 
by the cold. 

Now can you tell what frost is ? 

Frost is frozen dew. 

When does it freeze ? 

After it has fallen to the earth. 
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THE FROST. 

"The Frost looked forth one clear, cold nighty 
And he said, *Now I shall be out of sight, 
So through the valley and over the hight, 

In silence, I *11 take my way. 
I will not go on like that blustering train, 
The wind and the snow, the hail and the rain, 
Who make so much bustle and noise in vain, 

But I '11 be as busy as they.* 

"So he went to the mountain and powdered its crest, 
He climbed up the trees, and their boughs he dressed 
With diamonds and pearls ; and over the breast 

Of the quivering lake he spread 
A coat of mail, that it need not fear 
The downward point of many a spear. 
That he hung on its margin far and near, 

Where a rock might rear its head. 

*' He went to the windows of those who slept, 
And over each pane like a fairy crept ; 
Wherever he breathed, wherever he stepped, 

By the light of the Moon were seen 
Most beautiful things. There were flowers and trees, 
There were bevies of birds, and swarms of bees, 
There were cities, thrones, temples, and towers, and these 

All pictured in silver sheen. 
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"But one Ihing he did thnt was hitrdly feir, — 
lie went to the cupboard, and flniling thuro 
That all had Torgottcn for him to prepare, 

'Now, just to set them a thinking, 
I 'II bite thin basket of fruit,' said he, 
■This Moated pitcher I II burst in three, 
And this glass of water they 'tc left for me 

Shall " tchick " to tell them I'm drinking." 



ouLD Tve live iviikont 
^ water ? 

I We could not. 

Could me not drink 
something else ? 

No drink could be 
ithout some mixture of 
water in it. 

Why could not wine or milk be used, without 
mater ? 

Wine and such drinks are made of fruits, 
that could not have grown without water. 
Hon> is it with milk ? 

The cow must have water to drink, and 
grass to eat, to keep her aUve, and the grass 
would not grow without water. 
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Does water help to make our food as well as 
our drink ? 

It does: for every plant that grows, and 
every animal that lives, must have water to 
keep them living and growing. 

In what other way is water meful ? 

It cleanses every thing that we use, and 
keeps our bodies in health and comfort. 

Do animals use water for the same tMfig ? 

They do generally, and even birds like to 
bathe. 

What does this teach us ? 

That God desire* his creatures to be pure 
and clean, and has provided water in great 
abundance for this purpose. 

What do people do, who live in deserts^ or 
travel across them ? 

They have to carry all the water they can 
upon their camels, and yet they often suffer 
greatly with thirst, and can not have the 
comfort of clean clothing, or even of clean 
bodies. 
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When no rain falls for a very long time, 
what is the weather called 1 

It is called a drought. 

If the drought lasts a long time, what does 
it bring? 

It brings famine. 

Why does drought cause famine ? 

Because the ground becomes so dry that 
all plants die ; and, as plants are the food of 
animals, they die too. 

Whit becomes of people, if they can have 
no food ? 

They sicken and die too. 

Then is it not a great mercy to have a plenty 
of water ? 
It is. 

Can you tell how God once punished the Is- 
raelites for their idolatry ? 

He did not let it rain for three years and 
a half 

Where do you find the story of it ? 
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In the Bible ; the first book of Kings, 17tb 
and 18th chapters. 

Jn Tvhat other way is tvater useful ? 

People can easily travel on water. 

How can they ? 

They can sail in ships and steam-boats, 
wherever there are rivers, or lakes, or oceans. 



What is the steam itself that keeps these 
steam-boats moving? 

It is water too ; the vapor of boiling water. 

HoTD does water help people to travel on land? 

It is steam that moves the Locomotive that 
draws the cars on rail-roads. 



Can water be made to work for m .' 
Yes : either running water like streams, or 
else steam moves the machines in the differ- 
ent kinds of mills, where many things are 
made. 



In what different forms do we see water ? 
We see it as a fluid, as steam, snow, ice, 
dew, frost, fog, and clouds. 



'Snson f |irtnnt|. 

ov have told of several 
ways in wkich the Sun 
is useful to us ; can you 
think of any other good 
it does ? 

O! yes: the wind 

ever blow if there were 

Why woidd it not ? 

The Sun heats the air, and when air is hot 
it rises higher and higher, till it becomes cold 
again. 

What makes warm air rise? 

When the air becomes warm it is lighter, 
and because warm air is lighter than cold air 
it rises. 
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When it rises j what Jills the place the hot air 
leaves ? 

The cold air that is around it rushes into 
the place as fast as the hot air rises. 

While the hot air is rising^ and the cold air 
rushing in, what do we say ? 

We say the wind blows. 

Then what is wind 1 

Wind is moving air. 

When the Sun shines very hot^ Jiow does the 
air rise ? 

It rises very fast indeed. 

TTien what does the cold air do ? 

It rushes in very rapidly all around ths 
place. 

And what do we say then ? 

How very hard the wind blows ! 



Does the wind always blow hardest in the 
hottest days in summer ? 

It does not. Sometimes, in very hot weath- 
er, we have no wincl at all. 

Why is there no wind ? 

The wind blows only when one part of the 
atmosphere is heated more than the rest ; and 
when all parts are eqiiall)' hot, there is no 
cold air to come in. 
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But why is there so much more wind in win- 
ter than in summer ? 

The air at the Equator is always hot ; and 
when it rises, the cold air from the north, in 
winter, rushes toward the Equator more 
rapidly than in summer. 

What makes the north-west wind so cold ? 

It is the cold air, coming froiri'the cold 
country, far away north-west of us, where it 
is always colder than it is here. 

Wlidt makes the chilly north-east wind ? 

The north-eiist wind is the air coming from 
the cold Atlantic Ocean, north-east of us ; and 
it blows the clouds or the vapor from the 
ocean with it. 

What makes the south wind so much warmer 
than the other winds ? 

The south wind is the warm air, coming 
from warm countries, south of us. 

If you were in South America, in Brazil^ 
what nnnd would he the coldest 1 

The south wind. 
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Why would it he the coldest? 

Because it comes from the cold ocean, near 
the cold south pole. 

Which wind would he the warmest ? 

The north wind. 

Why ivould the north wind he the wannest ? 

Because they come from hot countries, near 
the Equator. 

Where is the hottest place on the earth ? 

It is the hottest where the Equator is. 

Why is it hottest there ? 

The Sun always shines straight down, on 
or near the Equator, and it does not on any 
other part of the world. 

THE WIND. 

" Whence does the wind come, and where does he go ? 
He rides o^er the water, ami over the snow ; 
Through wood and valley, and o*er rocky hight, 
He moans in the morning and bellows at night 

" O^er us he^s bending the leaves on the tree. 

But how he can bend them no mortal can see ; 

He heaps up the water in billows so high, 

They near reach the clouds, which he rolls through the sky. 
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"Suddenly etopping in Eome cunning nook, 

He rings a sharp lanim, — but if you should look, 

Nothing rcinuDs when he quits his resort. 

But a htap of dry leaves he has gathered in sport 

"Let him howl o'er us; he'll do us no hami, 
For around a good 6re we're social and warm ; 
Cheerful we'll read till the evening is past, 
All guarded and safe from the wind's chilling blast. 

" Then we'll to bed go, and when we are there. 
He will do as he pleaaes, nod what sbalt we caref 
He may knock at the door, but we'll not let him in ; 
If he drive at the window, welt laugh at his din." 
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F you have been by the 
seaside, you have felt 
the wind blow in the 
moijiing and evening, 
1-egtdarly; do you know 
what these wiTtds are 



^e call them seorbreezes. 

Can you tell what sea-breezes are ? 

They are the cool air coming from the sea, 
at evening ; and the cool air going from the 
land, in the morning. 

When the wind blows from a hot desert, like 
the Desert of Sahara, would the wind be cool 
or hot? 
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It would be very hot indeed. 

Do you know what these desert winds are 
called ? 

Simoon or Samiel. 

What is a hurricane ? 

A hurricane is a most violent wind, that 
often does great injury by blowing down trees 
and houses. 

Now can you tell what good the wind does ? 

It makes us very cool and comfortable in 
the summer. 

Does it do any more good that you know of? 

It prevents sickness, by blowing off bad air 
from places. 

What is one of tJie greatest uses of the wind? 

It blows the ships over the sea, from one 
country to another, so that the people can go 
from one country to another. 

Does it ever injure these ships ? 

It does. Sometimes the wind blows up the 
waves very high indeed, and they break over 
the ship; and then it tosses the poor ship 
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foriously against the rocks, and dashes it into 
pieces, and the miserable people in it are all 
drowned. 



Who contrived this wonderful plan to purify 
the air, and to help people to go from one counv- 
try to another, across the great ocean ? 

God, our heavenly Father, was the great 
Contriver. 
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Haw should tvefedy when we see the wonder- 
ful things God has contrived ? 

We should admire, and love, and adore 
him. 

Can you repeat what tne Psalmist said about 
the works of the Lord, in the one hundred and 
seventh Psalm? 

Vene 28. They that go down to the sea in ships, that do 
business in great waters ; 

These see tite works of the Lord, and his wonders in the 
deep. 

For he commmdeth and raiseth the stormy wind, which 
lifteth up the waves thcreot 

They mount up to heaven, they go down again to the depths ; 
their soul is melted because of trouble. 

They reel to and fro, and stagger like a drunken man, and are 
at their wif s end. 

Then they cry unto the Lord, and he bringcth them out of 
their distresses. 

He maketh the storm a calm, so that the waves thereof are 
stOl 

Then they are glad because they be quiet ; so he bringeth 
them into their desired haven. 

that men would praise the Lord for his goodness, and lor 
hia wonderM works to the children of men I 



ou have now proved that 
the Sun is very useful 
to us; can you repeat 
some of the ways in 
which it is use/td ? 
It gives light and 

^/tu n>?iat good does the liqht 
of the Sun do us ? 

It makes all the beautiful colors, and helps 
us to see them. 

And what good does the heat of the Sun do 
us? 

It warms the earth, and makes the plants 
grow ; and it warms the air, and makes the 
wind blow : and it warms the water in the 
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rivers and seas, and makes it rise into the air 
and form clouds. 

What good do the clouds do us ? 

They fall in rain, and water the earth, and 
makjB the springs, and brooks, and rivers. 

If there were no Sun, would there be any 
rain or dew ? 

There would not. 

WoiM there be any brooks and rivers ? 

Only for a short time. 

Why would there not be rivers and brooks ? 

The springs would soon be dry, and the 
brooks would run into the rivers, and the 
rivers into the ocean, and there they would 
always remain. 

Then what would happen to the earth ? 

The plants and grain would wither and die, 
and the people would soon die of hunger and 
thirst. 

Who made the glorious Sun to be use/id to 
us? 

Our Father in heaven ; and surely we ought 
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to thank him, for giving the useful and glori- 
ous Sun to us. 

Did God make the Earth, and Moon, and 
stars also? 

He did. He has made our evenings very 
beautiful, by setting the Moon and stars in the 
blue sky. 

Has God made any thing which we can not 
see ? 

He has made very many things that we 
can not see 

Can you tell me of any thing God has made 
that you can not see ? 

He has made a great many other worlds, 
that I can not see. 

Why can you not see them ? 

Because they are so far above us in the sky. 

Then how do you know there are any such 
worlds, if you Imve not seen them ? 

Other people have seen them. 

How could they see them ? 

Through glasses, made on purpose. 
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What are such glasses called? 

They are called telescopes. 

Can you mention the names of any stars that 
we see in the sky ? 

We can see Jupiter, Venus, and Mars, al- 
most every pleasant night. 

What other stars can he seen ? 

Mercury, Saturn, Uranus, and Neptune. 

Are these stars planets j like the Earth 1 

They are ; and they are so much like the 
Earth, in many things, that it is thought 
people live on them. 

HYMN. 

*'The spacious firmament on high, 

With all the blue ethereal sky, 

And jangled heayens, a shining firame, 

Their great Original proclaim. 

The unwearied Sun, from day to day, 

Does his Creator's power display, 

And publishes to every land 

The work of an Almighty hand. 
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"Soon as the evening shades prevaO, 
The Moon takes up the wondrous tale, 
And nightly to the listening Earth, 
Repeats the story of her birth ; 
Whilst all the stars that round her bum, 
And all the planets in their turn, 
Confirm the tidings as they roll, 
And spread the truth from pole to pde. 

'*What though in solemn silence all 
Hove round this dark terrestrial ball ! 
What though nor real yoice nor tourid 
Amid their radiant orbs be found I 
In re(Mon^% ear they all rejoice, 
And utter forth a glorious voice. 
Forever singing, as they shine, 
'The hand that made us is divine.* " 



I how many 
I re are movinff 

I Sun 1 

ai'e between 
jeventy. 
we imt know 
ere are? 
Because peopie are discover- 
ing new ones all the time. 
Are they really netv ? 

No ; but people are all the time making 
better telescopes, through which they see 
planets that they never saw before. 

What are the names of those that we can 
see most distinctly. 

Mercury, Venus, Earth, Mars, Jupiter, Sat- 
urn, Uranus, and Neptune. 
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How many have you repeated ? 
Eight. 




What are the names of some of those that 
have been discovered within a few years ? 
Neptune, Iris, Flora, Victoria, and Irene. 
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Which planet is nearest the Sun ? 

Mercury. 

How long is Mercury in going round the Sun? 

Eighty-seven days. 

Then liow long is Mercury^s year ? 

Only eighty-seven days. 

Which planet is next nearest the Sun ? 

Venus, the beautiful evening star. 

HoTv often does Venus go around the Sun ? 

Once in two hundred and twenty-four days 
and seventeen hours. 

Then how long is Venus* year? 

Venus' year is two hundred and twenty-four 
days and seventeen hours. 

What planet is next nearest the Sun ? 

The Earth, and it has a beautiful Moon. 

Is it the planet o?i which we live ? 

It is ; the planet Earth is our world. 

How long is the Earth in going round the 
Sun? 

Three hundred and sixty-five days, five 
hours, and forty-nine minutes. 
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Then how long is the Earth's year ? 

The Earth's year is three hundred and sixty- 
five days, five hours, and forty-nine minutes. 

What planet is next to the Earth ? 

Mars. 

How does Mars look ? 

Mars looks very red and fiery. 

How long are the years of Mars ? 

They are six hundred and eighty-seven 
days. 

What planets are next beyond Mars ? 

A great many httle planets, called Asteroids 
or Little Stars. 

How many of these Asteroids or Little 
Stars are there? 

Nearly sixty have been seen, and there are 
probably a great many more. 

Are they very far apart from each other? 

No; they are very much nearer to each 
other than the large planets are. 

Why are there so many little planets together 
just in this place ? 
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It is supposed that there was once a very 
large planet where these little ones now are. 

What became of the large planet ? 

It is supposed that it burst into a great 
many pieces, and that each piece is now a 
little planet or asteroid. 

What planet is next to the asteroids ? 

Jupiter, a very large and beautiful star. 

Has Jupiter any moon? 

Jupiter has four moons. 

Do you not think her evenings are very 
delightful with four moons? 

Horv long is Jupitefs year? 

Nearly twelve of our years, and the days 
are only ten hours long. 

Why are they ordy ten hours long ? 

Because it turns over or revolves in ten 
hours. 

What planet is next to Jupiter ? 

Saturn 

Can you say any thing interesting about 
Saturn ? 
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Satorn has a broad ring set edgewise 
around it, and this ring shines, like the 
Moon. 



■ What makes it shine ? 
The Sun shines on one side of the ring 
almost ffteen years, and then on the other 
side as long. 
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How does the ring appear when seen through 
a telescope 1 

Like several rings together. 

Koro many have been seen ? 

Six; the one nearest to the planet is very 
dark, and can hardly be seen. 

Has Satuni any moon ? ' 

Saturn has eight moons, and its evenings 
must be very bright and pleasant. 

How long is Saturn in going round the 
Sun? 

Nearly thirty of our years. 

TTien how long is Saturn^ s year ? 

Nearly thirty of ours. 

What planet is next to Saturn 1 . 

The planet Uranus; sometimes called 
Herschel. 

Can you tell why it is called Herschel ? 

Because Dr. Herschel first saw it through 
his great telescope. 

How long is the year of Uranus ? 

It is eighty-four of our years. 
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WTiat planet is furthest from the Sun ? 

Neptune. 

Honf lojig is a year at Neptune ? 

It is as long as one hundred and sixty four 
of our years. 

Has Neptune any moons ? 

It certainly has one moon, and perhaps it 
has more. 

WMch is the smallest planet 7 

Mercury is the smallest, except the aste- 
roids. 

WMch is the largest ? 

Jupiter is the largest planet ; it is twelve 
hundred times larger than the Earth. 

Which planets are smaller than the Earth ? 

Mercury and Mars. 

Which planet is about as large as the Earth ? 

Venus. 

WMch planets are larger than the Earth ? 

Jupiter, Saturn, Uranus, and Neptune. 

6 



ooNs planets ? 
are small 

hat names are 
SE planets dis- 
ed from the 

lets are called 
i'rimary Fianets. 
What are the moons called ? 
The moon^ are called Secondary Plauets. 
Why are ike large planets called primai-y 



Because they move round the Sun ? 

Why are the moons called secondary planets ? 
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Because they move round the primary 
planets. 

Is the Earth a primary or secondary planet ? 

The Earth is a primary planet. 

Why is it a primary planet ? 

Because it moves round the Sun. 

Is our Moon a primary or secondary planet ? 

The Moon is a secondary planet. 

Why is the Moon a secondary, planet ? 

Because it moves round a primary planet. 

What primary planet does our Moon maoe 
around ? 

It moves around the Earth. 

Do the moons keep moving around their plan- 
ets, while the planets are going around the 
Sun 1 

They do ; and in this vtray the moons have 
two motions. 

What are these two motions ? 

One is their motion around their planets, 
and the other is their motion with their plan^ 
ets around the Sun. 



83 FIXED STARS. 



What are the Fixed Stars ? 

The Fixed Stars are those stars which ap- 
pear to be fijced in one place. 

How can we tell the fioced stars from the 
planets 1 

The fixed stars shine with a twinklinq light, 
and the planets do not. 

What are the fixed stars supposed to he 7 

They are supposed to be suns, like our Sun. 

Why do they look so small ? 

Because they are so very far above us in 
the sky. 

Can all the stars he seen with telescopes ? 

It is supposed that only a few of them can 
be seen, even with telescopes. 

Why can they not he seen with telescopes ? 

Many of them are too far off to be seen 
even with telescopes. 

Can we tell how many stars there are? 

We can not ; for there may be thousands, 
and millions of stars, too far off to be seen 
by us. 
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What are Cornets ? 

They are planets. 

Do they look like other planets ? 

They do not. They appear to have a long 
flaming trail on one side. 

Do they move arotmd the Sun regularly like 
the other planets ? 

They do not; they sometinnes come very 
near the Sun, and then they go a great dis- 
tance from it. 

Can you tell what the Milky Way is ? 

It looks like a very light place in the 
sky in the evening, a little like a long white 
cloud. 

What IS it ? 

It is a great many millions oi fixed stars, 
which seem to be close together. 

Are they really so near each other ? 

No; they are a great deal further apart 
than the sun is from us. 

Then rvhy do they seem so crowded together ? 

They are behind each other, like trees in a 
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forest, and we can not see how far apart they 
are. 

Is it not delightful to look at the Milky 
Way ? 

It is ; and when we think about that won- 
derful Hand that made all these stars, and put 
them in their places, it is much more delight- 
ful to look at them. 

Is it not very proper to call such a great, 
and porverful, and wise Being, '* Almighty 
God?" 

It is ; for none but an Almighty God could 
do such mighty works. 



HYMN. 

** The Lord our God is fuU of might, 

The winds obey his will ; 
He speaks, and in his heavenly hight 

The glorious Sun stands stilL 
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"Rebel, ye waves, and o'er the land 
With threatening aspect roar ; 

The Lord uplifts his awful hand, 
And chains you to the shore. 

Te winds of night! your force combine ; 
Without his high behest, 
Ye shall not in the mountain-pine 
Disturb the sparrow^s nest*^ 



HAT causes the water to 
f rise into the air and 
i. form clouds ? 
I The Sun warms the 
■ water and makes it rise. 
E What makes the beaur- 
lainhow ? 
1 ue Sun shining through the 
falling drops of water. 

But does not God make the clouds and the 
Rainbow ? 

He does ; but he uses one thing to make 
another. 

In what way ? 

He makes the clouds, but he uses the Sun 
to warm the water first. 
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TTien what does God make me of to form 
clouds ? 

He uses the heat of the Sun, and the 
water. 

When God uses one or two things to make 
anotlier thing, what do we say he does ? 

We say that God uses means. 

Then what means does God employ to make 
clouds ? 

The heat of the San, and water 

In making the rainbow, what does God use ? 

He uses the light of the Sun and the drops 
of water. 

Then what means does God employ in 
making the rainbow? 

The light of the Sun and the drops of water. 

Can you tell what means God employs to 
keep the planets in their places, and in making 
them move around tlie Sun, without coming 
agaifist each other ? 

God has given the Sun the power of draw- 
ing the planets to itself 
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T?ien what prevents them from being drawn 
to the Sun? 

God has given the planets also the power 
of flying away from the Sun. 

What prevents them from fying quite away 
from the Sun? 

The Sun's power of drawing them to itself. 

Can you tell what this power of drawing 
the planets to the Sun is called? 

It is called Centripetal Force. 
. What is the meaning of centripetal ? 

Seeking the center. 

And what does force mean ? 

That which makes a body move. 

Then what does centripetal force meanl 

That which makes a body move to the 
center. 

What is tJie center to which the planets are 
drawn ? 

The Sun. 

What do you mean by the center of a body ? 

The middle point of a body is its center. 
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What is the center of a circle ? 
\ A point in the middle of a circle is the cen- 

ter of the circle. 

When the Sun draws the planets to itself, 
what is it said to do ? 

We say the Sun attracts the planets. 

What is meant hy Attraction ? 

Drawing any thing. 

What is that power called that makes the 
planets fly from the center ? 

It is called Centrifugal Force. 

What is the meaning of centrifugal ? 

Flying from the center. 

Then what is meant hy centrifugal 

FORCE ? 

That which makes a body fly from the 
center. 

The Sun is attracting the Earth to itself 
and the Earth at the same time seems trying 
to fly from the Sun, how must the Earth 
move then ? 

It must move round the Sun, because it 
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can not go to the sun, nor go awaif from 
it. 

Can you eocplain it ? 

If I take an apple, and tie a string to 
its stem, and then take hold of the other 
end of the string and whiri the apple round, 
it will show how the Earth moves round the 
Sun. 

Which represents the Earth 1 

The apple. 

And rvhich represents the Sun ? 

Mv hand. 

What does the string represent ^ 

It represents the drawing or attraction of 
the Sun. 

If you let go of tJie string, what rvill become 
of the apple ? 

It will fly off, away from my hand. 

What prevents the apple from flying off while 
you are whirling it? 

My hand holds it by the string, just as the 
Sun keeps the Earth from flying off. 
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Why does not the apple fall to your hand, 
while you are whirling it ? 

The power that makes it fly off, or the 
centrifugal force, keeps it from falling. 





f^isson |liit«tutttjf. 

HEN you let go of the ap- 
i pie you were whirling, 
I Iww far did it go from 
? you? 

m But a little way, be- 

^ fore it fell to the ground. 

it made it fall? 

ine Earth, as well as the 

Sun, has the power of drawing or attracting 

bodies to itself, and it attracted the apple. 

When the Earth attracts bodies, what is its 
attraction called ? 

The Attraction of Gravitation. 
What is meant hy attraction of gravita- 
tion? 

The power which large bodies have of 
drawing smaller bodies to themselves. 
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Do ALL large bodies attract smaller ones 1 
They do. 



Tlun, if I let go of this hook, why does it 
fall to the floor, instead of falling to the table ? 

The Earth is so much larger than the table, 
that the attraction of the Earth is much 
greater than that of the table. 

When I throw a ball into the air, why does 
it not stay there 7 

Because the Earth attracts it to itself. 



98 ATTRACTION OF GifeAVITATION. 



When an apple is broken from the stem, 
what makes it fall to the ground ? 

The attraction of the Earth. 

And what is this attraction of the Earth 
called ? 

The attraction of gravitation. 

Then what makes the apple fall to the ground ? 

The attraction of gramtatton. 

Who found out the attraction of gravita- 
tion? 

Sir Isaac Newton. 

Where did he live ? 

In England. 

How came he to find it out 1 

When he lived in London, there was a ter- 
rible disease, called the Plague, raging in the 
city, and very many people died of it. He 
went out of the city, to escape the plague. 
One day he was sitting in an orchard, and he 
saw an apple fall from the tree. He then 
tried to think what made it fall. After study- 
ing and thinking hard, he at last found out 
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that great bodies attract smaller ones. The 
I Earth is larger than any thing on it, and of 

course it attracts every thing to itself. This 
is what made the apple fall. Afterward, he 
f found that the Sun was larger than the Earth 

or the planets, and of course it draws or at- 
tracts them all ; and this is one cause of the 
planets moving round the Sun. 

7 
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ID you not say that the 
Earth attracted every 
thing that is upon it, to 
itself? 
I did. 

Why then do we not 
rees and houses fall down 
to the ground? h^ 
Because God has given the little particles 
of matter the power of sticking together. 
What is this power called ? 
Attraction of Cohesion. 
What does cohesion mean ? 
Sticking together. 

Then what is meant by attraction of co- 
hesion ? 
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The power which little particles have of 
sticking together. 

And what is the attraction of gravita- 
tion ? 

The power which the Earth has of draw- 
ing bodies to itself. 

Do the particles of wood attract each other ? 

They do, all of them. 

Do the particles of stones attract each <^her ? 

They do. 

Do the particles of leaves and grass attract 
each other ? 

They do ; and so do the particles of fruit. 

Do the particles of all bodies attract each 
oth^r ? 

They do ; but the particles of some bodies 
do not attract each other as strongly as the 
particles of some other bodies do. 

Can you mention some bodies, whose parti- 
cles do not attract each other as s3:rongly as 
the particles of some other bodies do 1 

The particles oi fruit do not attract each 
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other as strongly as the particles of wood; 
and the particles of wood do not attract each 
other as strongly as the particles of iron and 
stone do. 

How can you find out what bodies have the 
GREA.TEST cohesivc attraction? 

By trying to break them or pull them apart 

Which has the strongest cohesive at- 
traction, cotton or sponge ? 

The sponge. 

How do you know it has ? 

I have to pull harder to tear the sponge 
than I do to pull apart the cotton. 

WMch has the strongest cohesive at- 
traction, chcdk or marble ? 

The marble. 

Hofv do you know that the marble has the 
strongest cohesive attraction ? 

Because I can easily crumble the chalk, 
but I can not break the marble. 

Which has the strongest cohesive at- 
traction, this paper or wood ? 
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Wood has stronger cohesive attraction than 
paper. 

How do you know it has ? 

I can tear the paper very easily ; but I 
should hare to try very hard, to break a board 
or a stick of wood. 

Why do you have to try harder to break the 
ipood^ than to tear the paper ? 

Because the particles of wood stick closer 
together than the particles of paper do ; the 
particles of wood have greater cohesive attrac- 
tion than the particles of paper have. 

Can Tvater he made into a table or chair ? 

It can not, unless it is frozen. 

Why can it not ? 

It would all run away on the ground, be- 
cause the particles of water attract each other 
only a very little indeed. 

Do they attract each other at all ? 

They do. 

How do you know that they do ? 
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When I dip my finger into water, a drop 
will stay on the end of my finger. 

What makes it stay 1 

The little 'particles of water attract each 
other, and my finger attracts them too. 

Can, not water in some rvay be made to stand 
ttp^ like mood or stone ? 

It can be made to stand like wood or sUme 
when it is frozen, just as well as wood can. 

Can you mention any thing that has been 
made of frozen water 1 

Catharine, the empress of Russia, had an ice 
'palace built for her. It was built of ice instead 
of wood. Instead of nailing the pieces of ice 
to each other, the workmen dashed water 
upon them, which froze and thus fastened 
them firmly together. When the palace 
was finished, they made the furniture of ice. 
Ice chairs and ice tables, ice fireplaces and ice 
sofas, and a beautiful ice throne. Then they 
colored some water green, and some red, and 
a great many other colors, and froze it, and 
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made beautiful wreaths of flowers around the 
icy rooms. All was ice within and without 
the palace. In the evening, when they made 
fires ia their icy fireplaces, and lighted the 
candles in their icy candlesticks ; when they 
hung their icy lamps from the icy walls, and 
the bright light shone around on the icy fur- 
niture and icv flowers, it was a brilliant scene. 
The ice was clear and sparkling, like precious 
stones ; and the palace looked as if it were 
made of millions of costly diamonds. So 
we see that water can be made into any 
form, when the particles attract each other 
strongly. 

But where was the beautiful ice palace when 
summer came ? 

The poet Cowper thus beautifully describes 
it. 

" No forest fell 
When thou wouldst build ; but thou didst hew the floods^ 
And make thy marble of the glassy wave. 
Silently as a dream the fisibric rose ; 
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No sound of hammer or saw was there ; 

Ice upon ice, the well-adjusted parts 

Were soon together joined. 

Lamps gracefully disposed, and of all hues, 

Illumined every side ; a watery light 

Qleamed through the clear transparency, 

Gonyiyial table and commodious seat, 

Sofo and couch, and high-built throne were there. 

'T was once a stream, and soon would glide 

Into a stream again. Great princet have grmi plaything$,^* 
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HIGH then has the strong 
I EST cohesive attraction, 
I water or ice ? 
I The ice. 
a Which has the 
K STRONGEST cohesivc at- 
n, water or molasses ? 
itiuiosses. 
Do tfte particles of all liquids attract each 
other EatiALLY ? 

They do not ; the particles of some liquids 
attract each other more strongly than the par- 
ticles of other liquids do. 

How do you kmm that mioses has the 
STRONGEST cohtstve attraction ? 
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Because I can not move my finger througH 
it quite as easily as I can through water. 

Which has the strongest cohesive attraction 
COLD butter or melted butter? 

The cold butter. 

How do you know it has the strongest cohe- 
sive attraction 1 

Cold butter is hard^ and melted butter is 
soft^ and runs like oil. 

Why is COLD buttefi* harder than wakm butter ? 

Because heat separates the particles from 
each other, and destroys their cokenve attrac- 
tion. 

Which has the strongest cohere attrac- 
tion, water or steam 1 

Water has strong[er cohesive attraction than 
steam or vapor has. 

Why has it ? 

Because the heat has separated the water 
of steam into very small particles. 

What dofs HEAT do to cohesive attraction? 

It partly destroys it. 
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Which has the strongest cohesive attraction, 
ice or rvater ? 

Ice. 

Why has ice stronger cohesive attraction than 
rvater J 

Because heat fias partly destroyed the cohe- 
sive attraction of ice, by melting it, and turn- 
ing it into water. 

Can rve lessen the cohesive attraction of lead? 

We can, by heating it. 

Horv will you know that its cohesive attrac- 
tion is lessened i 

By pouring it, as I do water. 

Can you increase its cohesive attraction 
again ? 

I can, by cooling it. 

Why does heat destroy your India rubber 
shoes ? 

It separates the particles of gum, and thus 
melts them. 

Can heat lessen the cohesive attraction of 
rocks ? 
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It can. 

Have people ever seen melted rocks ? 
Those have who live near volcanoes. 
Hon) do they look? 

Like a river of fire, running out of the top 
of the volcano. 

When this river cods, what is it ? 

Hard rock again 

What is the name given to it? 

Lava. 



j^ oxi have been speaking of 
i the particles of bodies; 
I can you tell what bod- 
I lES are? 

iAU the things that 
we see are bodies. 
ie Earth a body ? 
11, lo a large body. 
Are rocks and trees bodies? 
They are ; and animals are bodies, and we 
are bodies. 
By what other names are bodies calhd ? 
Matter. 

Thtn is every thing that we see, Matter ? 
It is, and it is called Material. 
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What pvperties belong to all bodies ? 

Impenetrability, Extension, Figure, Divisi- 
bility, Inertia, and Attraction. 

What do you mean by properties cf bodies ? 

Some things or qualities which belong to 
all bodies, so that there can be no body with- 
out them. 

What is the first property which you say 
all bodies possess? 

Impenetrability. 

If you stick a pin through a paper, is the 
paper tvhere the pin is ? 

It is not ; the paper is crowded away, to 
make room for the pin. 

Why could not the pin and paper be in the 
same place ? 

Because the pin and paper are both impene- 
trable ; so that the paper can not be where 
the pin is, and the pin can not \}e where the 
paper is. 

If you drive a nail into wood, is the wood 
where the nail is ? 
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It is not; for the wood is crowded away, to 
make room for the nail. 

Why could not the wood and nail he in the 
same place ? 

Because both the wood and the nail possess 
impenetrability. 

If you put a spoon into a glass of water, is 
tlie water in the same place where the spoon is ? 

It is not ; the water flows over the spoon, 
to make a place for the spoon. 

Why are not the water and the spoon in the 
same place ? 

Because they both possess impenetrability ; 
so that, where one of them is, the other can 
not be at the same time. 

If you put an open vial into water, will the 
rvaterfill it, while it is full of air ? 

It will not ; the air comes out in little bub- 
bles first, and the water runs in as fast as the 
air comes out. 

Why can not the water and the air be in the 
vial at the same time ? 

8 
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Because the air and the water have impene- 
trahility. 

Then, what do you mean hy impenetra- 
bility ? 

Impenetrability is that property which 
all bodies have of occupying a certain 
place, so that where one body is another 
can not be, at the same time. 



HAT is another PRoPEETr 
tvkich aU bodies have 7 
Extension. 

How far does this 
book extend 7 

About five inches one 
cl four inclies the other 
way. 
What do you mean by the extension qfdus 
booh? 

I mean the length and breadth of the place 
which this book occupies. 

Does it not extend amther way 7 
It does ; it is about half an inch in thick- 
ness. 

Then what is the extension of a book? 
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Its lengthy and breadth, and thickness. 

What is the extension of a house ? 

Its length, and breadth, and height. 

What is the shape of a hall ? 

It is round. 

TJien what is thefigivre of a ball ? 

Its figure is round. 

What do you mean by the figure of any 
thing ? 

I mean its shape or form. 

What is the figure or shape of a book? 

The figure of some books is a square. 

What is the shape or figure of the Earth? 

lis fgure is round, like the shape of a ball. 

Do ALL bodies have a sJiape or form ? 

They do. 

And what is the shape or form of a body 
called ? 

It is called the figure of a body. 

Then what is another property of all 
bodies ? 

Figure. 
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Can you cut this apple ? 

I can, with a knife. 

Can you cut one of the pieces again ? 

I can. 

And can you cut one of these little pieces 
again ? 

I can ; and I can keep doing so, till it is 
cut into very small pieces. 

Can a rock he split in two ? 

It can. 

Can one of its parts be split in two ? 

It can; and it could be split again and 
again, until it becomes as fine as sand. 

Could a grain of sand be split in two ? 

It could ; and these parts of a grain of 
sand could be split again and again, as long 
as they could be seen, if there was any thing 
to split them with. 

What is splitting called ? 

It is called dividing. 

Then what is another property of ail 
bodies ? 
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Divisibility. 

What do you mean hy divisibility 1 

The PROPERTY which bodies have of being 

SPLIT IN TWO or DIVIDED. 

Could a house be divided ? 

It could ; and a table could be divided, and 
a book could be divided. Every thing could 
be divided. 

Will an apple move of itself? 

It will not ; it could not stir from its place, 
unless somebody moves it. 

Will any body move of itself? 

It will not, unless it is alive. 

Will not the hands of a watch move^ if no 
one moves or touches it ? 

They would not move if the watchmaker 
had not made the little wheels, and the 
spring, and set them in motion, by winding 
it up with a key ; and it will go then but 
a little while, before it must be set in motion 
again. 

Then does a watch move of itself ? 
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It does not. 

Will any thing move of itself ? 

It will not. 

Then what is another property which all 
bodies have ? 

All bodies, that are not alive, have the prop- 
erttj of not being able to move or stir of them- 
selves. 

Do yoii know what this property is 
called ? 

It is called Inertia. 

Wliat is the other property which all bodies 
have ? 

It is Attraction. 

What do you mean by Attraction ? 

The power which the particles of matter have 
of dra?vi^g^ or attracting each other ^ and the 
power which the Earth has of drawing or at- 
tracting all bodies to itself 

What makes bodies heavy? 

The Earth draws or attracts them, while 
we lift them ; and we say, they are heavy. 
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Whj are some bodies heavier tii.4n 

OTHERS? 

Becaitse the more matter there is in a 
body, the more stronghj does the Earth at- 
tract it 



. ow you have been study- 
i ing sormthijig of Natur 
I ral Philost^hy ; can you 
I tell what you mean by 
I Natural Philosophy? 
^ Natural Philosophy 
IS the reasons of things, tmd 
leiis lis about the properties of 
bodies. 
Is Natural Philosophy a useful study ? 
It is a very useful, and a very pleasant 
study too. 

What good does it do children to learn it ? 
It explains so many things that we did not 
know before, that we think it a very useful 
study. 
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What have you learned in this hooky that you 
did not know hefore ? 

I have learned how very useful the Sun is, 
and how the wind and rain are produced. 

What have you learned about the planets 
and stars ? 

I have learned that the Earth and the other 
planets go round the Sun ; and that the stars 
are great worlds and stms. 

Can you mention any other things that you 
have learned? 

I have learned the reason why things fall 
to the ground, instead of going up into the sky. 

Who found out what made things fall to 
the ground. 

Sir Isaac Newton. 

What great astronomer first saw the planet 
Uranm ? 

Doctor Herschel; and the star is some- 
times called by his name. 

Who made all things ? 
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The Bible says, " Thou, Lord, in the begin- 
ning, hast laid the foundation of the Earth, 
and the heavens are the works of thy hands ; " 
and the more we learn about his wonderful 
works, the more shall we admire his power 
and goodness. 

Do you expect to see all the glorious works 
of God before you die ? 

Oh no. I can see only a very few of them : 
and no person has ever seen them all 

But can you feel satisfied with seeing so few 
of his many wonderful works 1 

I think, if I should live a thousand years, 
and be learning about new wonders all the 
time, I never should feel satisfied ; I should still 
wish to see more and more of God's works. 

Then what can you do, to know more of God? 

I can give myself away to Him, and love 
and obey Him ; and then, when I die. He will 
take me up to His glorious home, and "I 
shall be satisfied, when I awake with His 
likeness." 
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Sophocles' Greek Lesson& 
Sophocles' Greek Grammar, old edition. 
Sophocles' Greek Grammar, new edition. 
Sophocles' Greek Exercises. 
Sophocles' Romaic Grammar. 
Felton's Greek Reader. 

Marsh's Ecclesiastical History. Being an epitome of General 
Ecclesiastical History, from the earliest period to the present time ; 
with an appendix, giving a condensed history of the Jews. For the 
use of Academies and Seminaries. By Rev. Jolm Marsh. Price, 
1.50. 

Elements of Greek Grammar. By Cliauncey A. Goodiic\ Pro- 
fessor in Yale College. Price, 87 cente. 

Conversations on Chemistry. In wliich the elements of that 
}3cienco are familiarly explained. With questions. By J, L, Blake, 
Price, 83 cents. 



ADVERTISEMBNTB. 



Johnson's Philosophical Charts. Designed for the use of 
schools and academies, to illustrate the different branches of Natural 
Philosophy. Ten numbers, mounted, 33 bj 48. Price, 12.50. 



The Book of Nature. By John Mason Good, M. i>., F, R S., R 
a. S. L.J &C. To which is now prefixed a sketch of the author's 
life. Complete in one volume. Price, 2.50. 

The Columbian Drawing-Book. Containing thirty-six plain and 
tinted plates, folio. Embracing a progrcppivo scries of studies, 
adapted from the first masters by C. Kuchel, with instruction by 
Gervase Wheeler. The drawings by D' Avignon, Kuchel, and others. 
A most elegant drawing-book. Price, 3.50. 

The Progressive Drawing Studies. Being a series of five 
numbers ; each containing four studies, folio — executed in the high- 
est style of tlio art. The designs are of general selection ; embrac- 
ing Landscapes, Buildings, Animals, the Human Figure, Heads, Ac. 
The series is not excelled, the publisher is confident, by any tiling 
of the kind in the market. Price, 1.50. 

Whisper to a Bride. By Mrs. L. U. Sigoumey. Enlarged edi- 
tion. Scarlet cloth, C3 cents ; white silk, 1.25. 

One of tlie prettiest mementoes that can be presented by friends. 
If its sale over the Union was proportionate to that around Hart- 
ford, where it is well known, it would be a very large one. 

The String op Diamonds, Gathered from many Mines by a Gem 
Fancier. Being selections from the Poets, American and Foreign. 
Price, in cloth, $1 ; gilt edge, 1.25 ; gilt edge beveled, 1.50 ; full gilt, 
1.75; Turkey morocco, 3.50. 

Space forbids the insertion of notices from our first literati ; among 
whom are Oliver Wendell Holmes, Ik Marvel, J. G. Saxc, Tucker- 
man, Hannah F. Gould, Anne C. Lynch, Edith May, &c. 

Washington Irving says : " It well merits the name given it, for 
it contains gems of the first water. I trust the pure and discrimin- 
ating taste evinced in the selection will be properly appreciated by 
tlie publio, and secure for it a wide circulation." 

Christmas Shadows. A Tale for the Holidays. With designs 
on steel. Price, 1.25. 



ADVERTISEMENTS. 5 

Life of Andrew Jackson. Embellished with numerous engrav- 
ings, from designs by William Croome. Price, 2.50. 

Naval and Military History op the United States. With 
Portraits on steel. Illustrated by William Croome. Price, 2.50. 

Book of Illustrious Mechanic& Illustrated. Price, $1. 

Book OF the Indians. Illustrated. Price, $1. 

Book of Good Examples. Illustrated. Price, $1. 

Book of the Colonies. Illustrated. Price, $1. 

Memoir of Mrs. Mary E. Van Lennep, only daughter of the 
Rev. Joel Ilawes, D. D., and wife of the Rev. Henry J. Van Lennep, 
Missionary to Turkey. Eighth edition. Price, $1; gilt, 1.50. 

The above has received the earnest commendation of the religious 
press and the publia 

God in Christ. Three Discourses, delivered at New Haven, Cam- 
bridge, and Andover. With a Preliminary Dissertation on Language. 
By U(yrace Bashndl, D, D. Price, $1. 

History of the Indians of Connecticut. By J. W, De Forest 
Illustrated by Darley. Pricv\ $:' 

The Connecticut Civil Officer. In throe parts. Eighth edi- 
tion. Price, 1.50. 

Miniature Series. Embracing Gift for Young Men, by Jitel 
IlaiDts^ D. D.; Gift for Young Ladies; Poetic Gift; Ladies' Vase; 
llio Primrose; Harebell; Weeping Willow; and Voice of Flowers. 
Price per volume, 37 cents. 

Any of these Books wiU he sent by inail 2^^epaid on receipt of the price. 



OUTLINES OF 

ANCIENT AND MODERN HISTORY: | 

I 

ON A NEW PLAN. I 

I 

EMBRACING BIOGRAPHICAL NOTICES OF ILLUSTRIOTTS PERSONS, I 



AND GENERAL TDEWS OP THE GEOaRAPHT, POPXTLATION, POLITICS, EELIGIClf, 

MILITAET AND NAVAL AFFAIRS, ARTS, LITERATURE, MANNERS AND 

CUSTOMS OP ANCIENT AND MODERN NATIONS, WITH 

QUESTIONS. NEW EDITION. 

BY ROYAL ROBBINS. 

PRICE, $1.35. 

^v- 



Thia is one of the most popular text-books on General History ever 
published in this country: its extensive and permanent sale attests the 
estimation in which it is held by teachers. As a dear and comprehensive 
compend of History it is unsurpassed by any work. 

A, Pdvuh^ Esq.y Pi^ndjml of fhe Springfield Sigh Schoolj says of it^ under 

date June 9^A, 1856 : — 

"I have used RdbUns' Outlines of History constantly, during the last 
fifteen years ; and, although repeatedly solicited to exchange it for 
other treatises on the some subject, I have not yet satisfied myself 
that any other work possesses on the whole so many excellencies as this. 
The style is plain, the subjects are closely stated, and the multitude of in- 
teresting facts relating to distinguished men and remarkable events, 
always impart interest to the study. I regard it as a most excellent 
work." 

J. N. TeruilUger^ Esq.^ Principal of Select English Scltool, Anderson, Ind., 

September^ 1856. 

" I find it as accurate in its facts and dates as it is accurate, clear, and 
concise in its language. Its style and arrangement are just what they 
should be for such a work." 

W. H. Bannider, Esq., Principal of the Hudson Piver Institute, Claveraclc, 

writes, March 17th, 1856 : — 

" Upon the opening of our Seminary, we introduced Bobbins^ Outlines of 
History as a text-book, and we find it one of the most complete and suitable 
works of the kind for ad^^anced classes in this very important otudy." 

Sent by mail p7'epaid on receipt of the price. 



I 



THE 



CLASS-BOOK OF NATURE; 



COMPRISING 



LESSONS ON THE UNIVERSE. 



THE THREE KINGDOMS OF NATURE, AND THE FORM AND STRUCTURE 

OF THE HUMAN BODY. 

WITH QUESTIONS AND ENGBAVINGS. PRICE, 50 CENTS. 



S 



A volume designed for younger classes, giving in short and easy chap- 
ters, to each of which questions are appended, many elements of knowl- 
edge. It can be used either as a text-book, to be studied and repeated 
by rote, or as a reading-book, the questions to be asked at the close of the 
exercise, and the answers not confined to the exact words read. 

Jiev, Collins Stone, Principal of the Deaf and Dumh Institution, Columbus, 

OJiio, says of it, February \^th, 1859 : — 

" I have used the Class-Booh of Kaiure for several years in the instruc- 
tion of deaf-mutes. Without being cumbered with scientific terms, it con- 
veys in a clear and attractive style a large amount of information upon the 
various departments of Natural Science, which every young person should 
possess, and which can not be found elsewhere in a form so popular and 
attractive. I regard it as an admirable work of its kind." 

From tJu New England Review. 

" Wo trust the book will find a place in every femily and every school 
in the Union. Nothing so much tends to sober, to elevate, to enlighten 
the minds of the young as the study of Nature." 

From the Comnuroial Intelligencer. 
" A more valuable amount of useful and various knowled ge can scarcely 
be found in any volume extant of i\ nnm^iiiir'^''^"^"*^^^'^]^ atten- 
tion firom parents and teachers of 

Ihom the CVc 
" The design of the book is excJ ^^ 9^ 

all who are desirous to keep paS ^^ ^^ 

education." 

i^ni Ini mail. inr/>^ 




